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[ Abstract] Objective To analyze the clinical manifestations and explore the etiology in a family with
congenital aniridia and to analyze the influence of candidate variants on the protein structure. ~ Methods A
pedigree investigation was performed. A Han Chinese family with congenital aniridia of two generations consisting of
three members from Henan Province, including one patient diagnosed with congenital aniridia, was identified and
studied following their admission to Henan Eye Hospital in June 2023. A thorough medical history was obtained for the
patient and their family members. Comprehensive ophthalmologic examinations were conducted, including visual
acuity , intraocular pressure, anterior segment photography, color fundus photography, ultrasound biomicroscopy, and
optical coherence tomography,etc. Peripheral blood samples were obtained from the family members and whole exome

sequencing ( WES) was performed on the patient and validated by Sanger sequencing for other members. The
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pathogenicity and protein structure of newly identified variant sites were analyzed. This study adhered to the
Declaration of Helsinki. The study protocol was approved by the Ethics Committee of Henan Eye Hospital
(No. HNEECKY-2023[ 06 ] ). Written informed consent was obtained from each subject. ~Results The proband is a
23-year-old male presenting with poor binocular vision, aniridia, corneal degeneration, mild lens opacity, shallow
anterior chamber, elevated intraocular pressure, peripheral retinal degeneration, and macular dysplasia. The clinical
phenotype of the proband’s parents did not show any significant abnormality. WES identified a heterozygous frameshift
and nonsense varint c. 734_735del ( p. Arg245Asnfs * 20) in exon 10 of the PAX6 gene,which consisited of two bases
deletion at positions 734 to 735, resulting in the mutation of its arginine at position 245 to asparagine and the early
appearance of a termination codon at the next 19 amino acids. The variant had not been identified in the HGMD,
Clinvar,1 000 Genomes,and gnomAD databases. Neither of the proband’s parents carried the variant, consistent with
the pattern of family co-segregation. Substructural analysis using the SMART tool indicated that the variant is situated
within the HOX domain. Amino acid conservation analysis demonstrated that the arginine residue at position 245 in the
PAXG6 gene is highly conserved across multiple species, including human, house mouse, domestic dog, African clawed
frog,and macaque. The variant was classified as pathogenic (PVS1+PS2+PM2+PP3) based on the ACMG standards
and guidelines for the interpretation of sequence variants. Protein structure analysis revealed the absence of both the
A novel

Conclusions

pathogenic variant,c. 734_735del (p. Arg245Asnfs # 20) ,in the PAX6 gene has been identified in a family affected

homologous domain and the proline-serine-threonine-rich domain in the PAX6 protein.

by congenital aniridia. This variant results in the deletion of both the PAX6 protein homology domain and the proline-
serine-threonine-rich domain.
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Figure 2 Binocular imaging results of the proband A Anterior segment images ( diffuse
light) In both eyes,no iris was seen,and lenses were slightly cloudy. The cornea in the right
eye appeared transparent, while a large number of pannuses were seen in the lower cornea of the
left eye B:Anterior segment images (reflected light) A large amount of pannuses growing
around the corneal edge of both eyes were observed, with some extending into the transparent
cornea C:UBM images Residual iris was seen in both eyes D:Ultra-wide angle scanning
laser fundus images Symmetrically distributed tessellated fundus accompanied by peripapillary
atrophy and temporal peripheral degeneration areas were observed in both eyes E: OCT

images Physiological depression in the macular region was not observed in both eyes
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